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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical recording medium which 
can deal 

with a highly linear speed and a high density and which has excellent 
repeating 

characteristics and preserving characteristics. 

SOLUTION: (1) The optical recording medium of phase change type 
records, 

reproduces and erases information by phase transferring a recording 
layer 
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between a crystal phase and an amorphous phase by irradiation with an 
electromagnetic wave so that the recording layer contains Sb, Te, an 
element A 

and an element B, in the case of phase transferring the crystal phase 
to the 

amorphous phase, a local structure as seen from the element S (with 
the element 

A as a center) is similar before and after the phase transfer, and a 
local 

structure (with the element B as a center) is different before and 
after the 

phase transfer. (2) The optical recording medium couples the element 
A to the 

element B by putting weight on Te (mainly Te) . 
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BASIC -ABSTRACT: 

NOVELTY - The optical disk has a recording layer (3) consisting of 
antimony and 

tellurium in addition to elements A and B. The recording layer 
transits between 

crystal phase and an amorphous phase in response to electromagnetic 
wave 

radiation, such that the elements A and B respectively show similar 
and 

different structures before and after phase transition. 
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USE - Phase-transition-type optical disk such as rewritable compact 
disk 

(CD-RW) , rewritable digital versatile disk (DVD-RW) and digital 
versatile 

disk-random access memory (DVD-RAM), used with computers. 

ADVANTAGE - Ensures high line-speed and high densif ication, thereby 
achieving 

excellent storage characteristics. 

DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of the 
phase-transition-type optical disk. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes the recording layer which consists of a phase change 
ingredient by irradiating a light beam produce an optical change in more detail about an optical 
recording medium, and relates to the rewritable optical recording medium which performs informational 
record playback. 
[0002] 

[Description of the Prior Art] The so-called phase-change optical disk using the phase transition between 
crystal-amorphous or during a crystal-crystal is known as one of the optical recording media in which 
record of the information by laser beam exposure, playback, and elimination are possible. Since the 
exaggerated light by the single beam is possible, this disk is applied as a record medium about computer 
relation, an image, and sound. As the record ingredient, there are GeTe, GeTeSe, GeTeS, GeSeS, 
GeSeSb, GeAsSe, InTe, SeTe, SeAs, GeTe (Sn, Au, Pd), GeTeSeSb, GeTeSb, AglnSbTe, etc. By high 
sensitivity, especially an AglnSbTe system has the description that the profile of an amorphous part is 
clear, and is developed as a recording layer for mark edge record (reference, such as JP,3-231889,A, 
JP,4-191089,A, JP,4-232779,A, JP,4-267192,A, JP,5-345478,A, and JP,6- 166266, A). Moreover, Sb-Te 
is used as a principal component and what has single gamma layer with the record ingredient which 
added Ag, In, Ga, Si, etc. to this is indicated by JP, 1-303 643, A. 

[0003] Although the recording layer which uses an III group element and V as V group element, and is 
expressed [ III / 1 group element and ] with the general formula of I-(III1 -gamma Vgamma) -VI2 mold to 
above-mentioned JP,3-231889,A by using VI as VI group element in I is indicated, in such a recording 
layer, a problem is in a repetition recording characteristic. Moreover, according to the recording layer 
currently used for the optical recording medium indicated by above-mentioned JP,4-191089,A, although 
improvement and high-speed record of an elimination ratio are attained, the technical problem remains 
in the repetition recording characteristic. Furthermore, although the structure of the record part 
(crystallization part) of only the recording layer currently used for the optical recording medium 
indicated by above-mentioned JP,4-232779,A is that in which the amorphous phase which exists in the 
perimeter of a stabilization layer (AgSbTe2) and this stabilization layer was intermingled and a 
repetition recording characteristic improves for this reason, the detailed grain boundary will exist in the 
crystallization section, and it becomes the cause of noise generating. Although it does not have a serious 
bad influence on the recording characteristic of the optical recording medium which has comparatively 
low recording density, such as CD-RW (Compact Disk-Rewritable) which uses the laser beam whose 
wavelength is about 780nm for record playback, this noise uses a laser beam with a wavelength of 
680nm or less, and when realizing high density record, it serves as a failure by DVD(Digital Versatile 
Disk)-RAM whose recording density is about 4 times the CD-RW, and still higher-density DVD-RW. 
Moreover, the problem remains also in the repetition recording characteristic. 

[0004] The structure of the crystallization part of the recording layer currently used by above-mentioned 
JP,4-267192,A is in the mixed phase condition of AgSbTe2 which carried out phase separation from the 
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uniform amorphous phase, and other phases (a stabilization phase or amorphous phase). And there is the 
problem same when other phases are amorphous phases as the case of the record medium indicated by 
above-mentioned JP,4-232779,A, and when other phases are stabilization crystal phases, the technical 
problem that a good recording characteristic is not acquired occurs so that it may mention later. 
Moreover, although [ the record medium indicated in above-mentioned JP,1-303643,A ] single gamma 
layer was obtained and the good repetition property was acquired, reference is not made about what kind 
of the crystal structure this gamma layer is having, but when realizing future high linear velocity and the 
optical recording medium corresponding to high density, it has a problem. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention can respond to the high linear velocity 
densification which canceled the trouble of the above-mentioned conventional technique, and aims at 
offer of the optical recording medium excellent in the repetition property and the preservation property. 
[0006] 

[Means for Solving the Problem] As a result of this invention persons' repeating examination 
wholeheartedly paying attention to the structure of a recording layer, the partial structure around the 
element which constitutes a recording layer solves having big effect on the repeat property and 
preservation property of a record medium, and came to complete a header and this invention for the 
above-mentioned technical problem being solvable based on this knowledge. That is, the above- 
mentioned technical problem is solved by the following invention of 1-7. 

1) In the phase change mold record medium which performs informational record, playback, and 
elimination because a recording layer carries out phase transition between a crystal phase and an 
amorphism phase by irradiating an electromagnetic wave This recording layer contains Sb, Te, Element 
A, and Element B. In the case of the phase transition of a crystal phase and an amorphism phase The 
optical recording medium with which partial (it centers on Element B) structure which the partial (it 
centers on Element A) structure seen from Element A was similar before and behind phase transition, 
and saw from Element B is characterized by differing before and behind phase transition. 

2) the optical recording medium given in one characterized by For Element A and Element B having put 
weight on Te, and having joined together (mainly - Te). 

3) An optical recording medium 1 to which the bond distance of the Sb and the surrounding element in 
the partial structure around Sb is 2.9**0.1 A in the case of an amorphism phase, and in the case of a 
crystal phase the joint coordination number of Sb in that they are [ 2.8**0.1 A and 3. 1**0.1 A ] two kinds 
and/or the partial structure around Sb is 3 in the case of an amorphism phase, and is characterized by 
being two kinds, 2 and 4, in the case of a crystal phase, or given in two. 

4) In the case of an amorphism phase, the bond distance of Te in the partial structure around Te and a 
surrounding element is 2.8**0.1 A, and, in the case of a crystal phase, they are two kinds, 2.9**0.1 A and 
3. 1**0.1 A, And/or, the optical recording medium given in any of 1-3 they are with which in the case of 
an amorphism phase the joint coordination number of Te in the partial structure around Te is 2, and is 
characterized by being two kinds, 2 and 1, in the case of a crystal phase. 

5) An optical recording medium given in any of 1-4 which are characterized by the bond distance of 
Element A, the element A in the partial structure around Element B and/or Element B, and a 
surrounding element being shorter than the bond distance of the Sb and Te, and the surrounding element 
in the partial structure around Sb and Te they are. 

6) An optical recording medium given in any of 1-5 which are characterized by for Element A being at 
least one element chosen from In, Sm, aluminum, Sn, Nd, Ga, and Re, and being at least one element 
with which Element B was chosen from N, Ru, Rh, germanium, Cu, O, and Fe they are. 

7) The optical recording medium given in any of claims 1-6 they are with which alpha, beta, gamma, 
and delta are characterized by being in the range of K=alpha<=8, 2<=beta<=5, 61<=gamma<=79, and 
14<=delta<=31 when setting to AalphaBbetaSbgammaTedelta the empirical formula of the ingredient 
which constitutes a recording layer. (Here, at least one element with which Element A was chosen from 
In, Sm, aluminum, Sn, Nd, Ga, and Re, and Element B are at least one element chosen from N, Ru, Rh, 
germanium, Cu, O, and Fe, and alpha, beta, gamma, and delta are atomic %s, and they are 
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alpha+beta+gamma+delta =100.) 

[0007] Hereafter, above-mentioned this invention is explained in detail Sb and Te are contained, 
Element A and Element B are added by this, and the recording layer of the optical recording medium of 
this invention has partial structure like said this invention 1, and can offer the optical recording medium 
excellent in high-speed crystallization and the repetition property that it can respond to high density 
quantity linear velocity by this, and the preservation property. Although the optical recording medium of 
this invention contains Sb and Te, since the crystallization temperature of the record ingredient which 
consists only of Sb and Te is around 120 degrees C, crystallization of a record mark will progress and a 
mark will disappear if it sees in the long run, it has a problem in a preservation property. Moreover, it 
has the trouble that a raise in linear velocity, for example, high-speed crystallization which can carry out 
the exaggerated light of the linear velocity according to the linear velocity of 15m/s or more, is difficult. 
[0008] Then, as a result of inquiring wholeheartedly, it traced that it was a key for the partial structure of 
a recording layer to solve these problems. When the recording layer which added Element A to Sb and 
Te specifically carried out phase transition between a crystal layer and an amorphism phase and the 
partial (it centers on Element A) structure seen from the element A of this recording layer was similar 
before and behind phase transition, it turned out that high-speed crystallization is attained. Even if it 
adds Element A, this is change of not giving the big change in the partial structure of the perimeter 
before and after phase transition, i.e., partial structure slight from amorphous structure, means that it can 
shift to the crystal structure, and is connected with a crystallization rate being quick. In addition, EXAFS 
(broader-based X-ray absorption fine structure) was used for the analysis of partial structure. As an 
element A which has the above properties, In, Sm, aluminum, Sn, Nd, Ga, Re, etc. are mentioned. 
[0009] When the recording layer which added Element B to Sb and Te carried out phase transition 
between a crystal layer and an amorphism phase and it was made for the partial (for it to center on 
Element B) structures seen from the element B of this recording layer to differ before and behind phase 
transition on the other hand, it turned out that a preservation property improves. Although it is [ current ] 
under examination about the reason, when the partial structures before and behind phase transition 
differ, aging from an amorphism phase (record condition) to a crystal phase (elimination condition) 
becomes difficult (controlled), and it thinks because an amorphism phase is maintained at a stable state. 
As an element B which has the above properties, N, Ru, Rh, germanium, Cu, O, Fe, etc. are mentioned. 
Moreover, amorphous-ization at the time of record was made easy, and by Element A and Element B 
putting weight on Te, namely, making it mainly combine with Te showed that improvement in record 
sensibility could be aimed at. Furthermore, since the binding energy of the whole recording layer can be 
made to increase by making the bond distance of Element A, the element A in the partial structure of 
Element B and/or Element B, and a surrounding element shorter than the bond distance of the Sb and 
Te, and the surrounding element in the partial structure around Sb and Te, it can become stable also to a 
repetition of record and elimination, and a repetition property can be raised. 

[0010] In the partial structure around Sb furthermore, the bond distance of Sb and a surrounding element 
In the case of an amorphism phase, in the case of about 2.9**0.1A and a crystal phase, two kinds (about 
2.8**0.1 A and about 3. 1**0.1 A), And in the case of an amorphism phase, in the case of about 3 and a 
crystal phase, the joint coordination number of Sb considers as two kinds (2 and about 4), and sets in the 
partial structure around Te. In the case of an amorphism phase, the bond distance of Te and a 
surrounding element About 2.83**0.1 A, In the case of a crystal phase, two kinds, 2.9**0.1 A and about 
3. 1**0.1 A, and the joint coordination number of Te can obtain the recording layer which was excellent 
in the repetition property by considering as two kinds (2 and about 1) in the case of about 2 and a crystal 
phase in the case of the amorphism phase. However, for the moment about the reason such a result is 
obtained, it is unknown. 

[001 1] In order to realize partial structure of the above recording layers, when setting to 
AalphaBbetaSbgammaTedelta the empirical formula of the ingredient which constitutes a recording 
layer, the ingredient which has alpha, beta, gamma, and delta in the range of K=alpha<=8, 2<=beta<=5, 
61<=gamma<=79, and 14<=delta<=31 is desirable. (Here, at least one element with which Element A 
was chosen from In, Sm, aluminum, Sn, Nd, Ga, and Re, and Element B are at least one element chosen 
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from N, Ru, Rh, germanium, Cu, 0, and Fe, and alpha, beta, gamma, and delta are atomic %s, and they 
are alpha+beta+gamma+delta =100.) 

If alpha, beta, gamma, and delta separate from the above-mentioned presentation range, partial structure 
becomes a different thing from the above-mentioned structure, a preservation property and a repetition 
property will deteriorate and high-speed crystallization corresponding to high linear velocity will 
become difficult. Furthermore, if initial crystallization is performed using two semiconductor laser from 
which wavelength differs, it will be easy to realize the above-mentioned partial structure. Moreover, Ar 
and at least one mixture chosen from Ne, Kr, and Xe may be used as rare gas for the spatters at the time 
of membrane formation. However, about the above-mentioned partial structure appearing why, it is 
[ current ] under elucidation by such approach. 

[0012] Next, the configuration of the optical recording medium of this invention is explained based on a 
drawing. Drawing 1 is the sectional view showing an example of the lamination of the optical recording 
medium of this invention, and has the lower heatproof protective layer 2, a recording layer 3, the up 
heatproof protective layer 4, and the reflective heat dissipation layer 5 on a substrate 1 . Although it is 
not necessary to necessarily prepare in the both sides of a recording layer, when a substrate 1 consists of 
a heat-resistant low ingredient like poly KABONETO resin, as for a heat-resistant protective layer, it is 
desirable to prepare a lower heatproof protective layer. The ingredient of a substrate 1 is glass, the 
ceramics, or resin, and the point of cost to a moldability and a resin substrate are usually suitable for it. 
As an example of representation of resin, although polycarbonate resin, acrylic resin, an epoxy resin, 
polystyrene resin, acrylonitrile-styrene copolymerization resin, polyethylene resin, polypropylene resin, 
silicone resin, a fluororesin, ABS plastics, urethane resin, etc. are mentioned, points, such as workability 
and an optical property, to polycarbonate resin is desirable. Moreover, the configurations of a substrate 
may be any of the shape of the shape of a disk, the shape of a card, and a sheet. 
[0013] A heat-resistant protective layer, i.e., a dielectric layer, performs film formation by the spatter 
using (ZnS)- (Si02). Since this dielectric layer has a function as a heat-resistant protective layer, and a 
function as an optical interference layer, it needs to utilize these functions in the maximum, and, for that 
purpose, makes 200-3000A of thickness 350-2000A preferably. In the case of less than 200A, since it 
will become easy to produce interfacial peeling if the function as a heat-resistant protective layer is lost 
and it exceeds 3000A, it is not desirable. Moreover, generally the recording layer of this invention 
performs film formation by the spatter. Thickness makes 100- 1000 A 200-3 50 A preferably. If thinner 
than 100A, light absorption ability will fall and the function as a recording layer will be lost, and if 
thicker than 1000A, since the transmitted light will decrease, it becomes impossible to expect cross 
protection. Ag alloy is used for a reflective heat dissipation layer, and a spatter usually performs film 
formation. Thickness makes 500-2000A 700- 1 500A preferably. 
[0014] 

[Example] Although an example and the example of a comparison are given and this invention is 
explained in more detail hereafter, this invention is not limited at all by these examples. 
[0015] The lower heatproof protective layer and recording layer which consist of each ingredient shown 
in Table 1, the up heatproof protective layer, and the reflective heat dissipation layer were prepared by 
the spatter one by one on the polycarbonate substrate with 0.6mm [ in one to examples 1-10 and 
example of comparison 3 track pitch 0.7micrometer, the channel depth of 400A and thickness ], and a 
diameter [ phi ] of 120mm, further, the environmental protection layer was prepared with the spin coat 
method on the reflective heat dissipation layer, and the record medium was obtained. Next, initial 
crystallization was performed to the obtained record medium using semiconductor laser with a 
wavelength of 830nm and semiconductor laser with a wavelength of 650nm. On the other hand, the 
sample for structural analyses of record film was created separately, and it analyzed by EXAFS 
(broader-based X-ray absorption fine structure). The result is shown in Table 2 about an example 1 and 
the example 1 of a comparison, within the limits of the value which indicated the bond distance around 
Sb and Te, and the value of the joint coordination number to claims 3 and 4 although the value of the 
partial structure by EXAFS of examples 2-10 was not shown - it is - the bond distance around 
Elements A and B - the case of Element A - an amorphism phase and a crystal phase - all are within 
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the limits of 2.6**0.1 A, and the joint coordination number is 3**1. Moreover, in the case of Element B, 
the bond distance is in 2.6**0.1A with an amorphism phase, and is in the range of 2.7**0.1A by the 
crystal phase, and the joint coordination number is in 3**1 with an amorphism phase, and is in the range 
of 2-3 by the crystal phase. As for an EXAFS spectrum, drawing 4 , and drawing 5 , drawing 2 and 
drawing 3 show a radial distribution function. The axis of abscissa of drawing 2 and drawing 3 is 
exposure X lineal energy, and an axis of ordinate is an absorbed amount. Moreover, for the axis of 
ordinate of the interatomic distance and drawing 4 (a), the Fourier transform of EXAFS of Sb and the 
axis of ordinate of drawing 4 (b) are [ the axis of abscissa of drawing 4 and drawing 5 / the Fourier 
transform of EXAFS of Ga and the axis of ordinate of drawing 5 (b) of the Fourier transform of EXAFS 
of Te and the axis of ordinate of drawing 5 (a) ] the Fourier transform of EXAFS of germanium. As 
evaluation of the obtained record medium, record linear velocity and record power were made into three 
sorts of 1 lm (13mW) /, 13 m/s (15mW), and 15 m/s (17mW) s, the exaggerated light was repeated by 
the EFM random pattern, and the jitter value of 3T signal estimated the regenerative signal of a record 
mark. Moreover, about the preservation property, the record medium of one over- writing record was 
evaluated by the jitter value of 3T regenerative signal of the record mark of the 1st over- writing after 
holding under 80 degrees C and 85% temperature and humidity for 300 hours. The result is shown in 
Table 3. 
[0016] 
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[0019] As shown in the above-mentioned table 2, it became clear that Ga both [ whose ] an example 1 
and the example 1 of a comparison are Elements A, germanium which is Element B, and Fe have main 
association with Te. It turns out that the bond distance, the bond distance of the partial structure around 
Ga which is Element A in the case of the example 1 which is in the presentation range of this invention 
about the joint coordination number, and the joint coordination number do not have a ****** difference 
between an amorphism phase and a crystal phase, and partial structure is extremely similar. Moreover, it 
turns out that the partial structure around germanium and Fe which is Element B has a big difference 
between an amorphism phase and a crystal phase (in addition, since a measurement signal was small, the 
joint coordination number of the crystal phase of Fe was not called for). Moreover, it turns out that the 
partial structure around Sb and Te has the bond distance and two kinds of joint coordination numbers in 
the case of a crystal phase, and this shows that the structure of the record ingredient of this example is 
distorted. Since it is incidentally checked according to the X diffraction (the spectrum is not shown) that 
the structure of the record ingredient of this example is a NaCl mold, it has suggested that this NaCl 
structure is distorted. Moreover, the bond distance understands that Ga, germanium, and Fe are smaller 
than the bond distance of Sb and Te. 

[0020] On the other hand, since it consists of same elements as the record ingredient of an example 1 in 
the case of the example 1 of a comparison, but the presentation has separated from the presentation 
range of this invention, it turns out that the partial structures of Ga which is Element A differ by the 
amorphism phase and the crystal phase, the partial structure of germanium and the perimeter of Fe 
which is Element B is comparatively similar between an amorphism phase and a crystal phase, and it 
differs from the example 1 . Moreover, when the result of the signal property shown in Table 3 is seen, in 
each record medium of examples 1-10, the record ingredient of this invention can be recorded by 
comparatively low record power about both record linear velocity 1 1 m/sec 13 m/sec and 15 m/sec, and 
is understood that a repetition property and a preservation property are also very good compared with 
the example 1 of a comparison. On the other hand, although the example 2 of a comparison is the case 
where a record ingredient does not contain the element which consists of germanium, Sb, and Te and is 
equivalent to Element A, when record linear velocity turns into high linear velocity of 13 m/s and 15 m/s 
in this case, as for a signal property, it turns out that record is impossible. 

[0021] Moreover, in this case, although the example 3 of a comparison is the case where the element 
with which a record ingredient consists of Ga, Sb, and Te and with which it is equivalent to Element B 
is not included, although a mark can be written also in any of record linear velocity 1 1 m/s, 13 m/s, and 
15 m/s, it is understood that a repetition property and a preservation property are bad. Although the 
result of partial structure is not shown about the examples 2 and 3 of a comparison, the partial structure 
around germanium and Ga The partial structure which the same result as an example 1 is obtained, and 
was seen from this germanium That the partial structure which change became big structure before and 
behind phase transition, and was seen from Ga turns into structure with little change before and behind 
phase transition brings a result with the good repetition property and preservation property of a case of 
the example 2 of a comparison, and it brings the result that the high linear velocity record in the case of 
the example 3 of a comparison is possible. However, the example 2 of a comparison cannot respond to 
high linear velocity-ization, but is [ the example 3 of a comparison ] bad. [ of a repetition property and a 
preservation property ] This invention solved the fault of such an example of a comparison. 
[0022] 

[Effect of the Invention] Since the optical recording medium which could respond to high linear velocity 
densification and was excellent in the repetition property and the preservation property can be offered 
according to this invention, the place which contributes to development of the optical information record 
field is very large. 



[Translation done.] 
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